Abstract-In order to improve data transfer efficiency of the vehicle self-organizing networks and reduce end transmission delay, this paper presents a Multi-vehicle ad-hoc network routing algorithm with Ant and quantum particle swarm optimization combined (AQVT) . The algorithm based on the thinking of ant colony algorithm that can find the optimal path, through distance relationship between vehicle and roadside access point and vehicle location information to as measures of ant search path, to find the optimal vehicles network routing. and uses the idea of QPSO algorithm that can global search to enhance the global convergence of the algorithm. Experimental results show that, compared MROFDM algorithm and DRIP algorithm, AQVT algorithm can achieve higher data delivery ratio and obtain a lower-end latency.
I. INTRODUCTION
With the development of intelligent transportation systems, especially to produce unmanned technology, more and more vehicles start loading electronic equipment to improve road traffic safety. Based on this concept, the vehicle Ad-hoc Network (VANET) that used the vehicle as a signal transmitting and receiving nodes to achieve information exchange between vehicles [1] [2] [3] , between vehicle and external, which began to be raised and became a hot topic in the field of wireless sensor networks. Feature of VANET is a multi-hop ad hoc networks and high speed mobility, topology changes quickly. Electronic equipment placed on the vehicle can be used to connect to a data server gateway roadside and observational data collection, such as local road conditions, weather, and other observational data traffic information. Vehicle Infrastructure contains some fixed access point (RSUs), it can provide an Internet connection service or traffic systems connection service, so for the vehicle, in order to obtain real-time traffic information, in which the transmission range by a multi-hop access RSUs form is very important [4] [5] . Some vehicles can connect by single-hop within its transmission range, and more than a communication range of the vehicle itself is required by multi-hop to communicate.
For the study of VANET, researchers achieved a certain stage of the research results. A movement range oriented forwarding and dynamic multi-copies routing protocol (MROFDM) is proposed in literature [6] , with the similarity among the movement models and the local real-time information of vehicles, this protocol sended packets to the movement scope of destination node. At the same time, the copy equilibrium strategy was used to dynamically adjust copy number of different types of packets. MROFDM with some existing multi-copies routing protocols were compare in simulation. A Distributed Real-time Information based Routing Protocol in vehicular ad-hoc networks (DRIP) is proposed in literature [7] , Based on the proposed Distributed Real-time Delay Evaluation Scheme (DRES), vehicles obtain the real-time information for the network status of each road, and according to the delay evaluation of each road [8] , vehicles use DRIP for an effective data delivery.
II. ACO AND QUANTUM PARTICLE SWARM OPTIMIZATION
Ant colony algorithm is a heuristic optimization algorithm proposed by Dorigo M and his colleagues in 1996. the algorithm inspired by ant colony foraging behavior, which can be used to find the optimal path in the figure. ACO has been applied to many problems [9] [10] 
 is pheromone evaporation rate, M is each iteration of the number of ant, is the increment of pheromone from node from i to node
indicates that the route length.
k L Quantum behavior of particle swarm optimization algorithm(QPSO) is a global optimization algorithm, the algorithm introduces the average of the best position C that based on PSO algorithm [11] [12] [13] , To improve the interoperability between groups by waiting effect between particles, and using the form of a probability distribution to make the particles involved in the global search task, which can achieve enhanced global convergence of purpose. In QPSO algorithm, particle swarm moves in accordance with the following formula:
where represents the best fitness value of particle i , 
III. AQVT ALGORITHM
According to the idea of ant colony algorithm, here we set position information of the roadside stationary access points and the vehicle as heuristic information, which relies on the coordinates of roadside access points and the vehicle and the direction of vehicle motion. The spatial relationship of vehicles and roadside access points can be considered for determining the routing of the start time. we define moving vehicles and roadside access point as node, and it can send data packets to detect path. As shown in Figure 1, According to the idea of the ant colony algorithm, the probability of selecting the first route of the vehicle can be determined communication duration ratio of route, assuming the vehicle through the access points C2 and C4, regular expression of the  is:
And get a new state transition rules:
Where is the heuristic function, indicating the extent of the heuristic information. can be determined by
Where is Euclidean distance between A and B.
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Equation (8) and Equation (9) can determine the probability of ant route selection, however, in order to enhance the global convergence of the algorithm. We have also introduced the idea of QPSO algorithm global search on route selection [14] [15] , and consider the distance between the vehicle and the first roadside access points, so that the vehicle can quickly access a server publishing or get road information, rather than just the shortest path. Then  in the formula (7) can be converted to the expression:
is defined as the vehicle to traverse the cycle time,
is pheromone increment in a period of time t .
The pheromones of the vehicle travelling on the path can be obtained:
The pheromone increment can be defined as:
IV. THE SIMULATION AND ANALYSIS
In order to verify the performance of the routing algorithm, we use the NS2 simulator for algorithm simulation [16] [17] , simulation area test scenarios for 1000m × 1000m, roadside access points covering a radius of 150m, the maximum number of vehicles is 20, the simulation time is 600s, each data packet size is 512bytes [18] . Parameters 0.5
, group comparison algorithm is MROFDM algorithm that proposed in paper [6] and DRIP algorithm that proposed in paper [7] .
In the simulation experiment, we record the algorithm packet delivery success rate under the cases of vehicle speed change, and obtain the results of Figure 2 . As can be seen from the figure, with the gradual lifting of the vehicle speed, three algorithms packet delivery success rate gradually decreased, the average packet delivery success rate of AQVT algorithm compared to MROFDM algorithm and DRIP algorithm is increased by 8.6% and 7.2% , respectively. Therefore, AQVT algorithm can achieve higher data delivery ratio, improve the communication efficiency of the vehicle network. Figure 2 Packet delivery success rate Figure 3 shows the end to end delay under the case of vehicle speed change for vehicle network. As can be seen from the figure, the faster the vehicle speed, the impact on network latency greater, however, when the vehicle speed increases to a certain extent, delay time variation also gradually reduced. Delay time of DRIP algorithm is maximum, the end to end delay reached 0.154s when vehicle speed is 60km / h, MROFDM algorithm delays reached 0.142s, and delay time of AQVT algorithm is minimum, only 0.127s, thus AQVT algorithm can be more effective to control the network latency. Figure 4 shows the vehicle network packet loss under vehicle speed change, as can be seen from the figure, the faster the vehicle speed, the greater the packet loss rate, and therefore the vehicle speed has a certain influence on the quality of the communication network of the vehicle. In the whole process of vehicle speed change, the packet loss rate of AQVT algorithm is minimum, packet loss rate of average growth of 2.32% / km  h -1 . The average growth of packet loss rate of MROFDM algorithm is 3.63%/km h -1 , the average growth of packet loss rate of DRIP algorithm is 3.39%/km  h -1 . When the vehicle speed reaches 60km   h-1, the packet loss rate of AQVT algorithms is 12.8%, the packet loss rate of MROFDM algorithms is 21.8%, the packet loss rate of DRIP algorithms is 19.4%. Therefore, the algorithm achieved better results compared to MROFDM algorithm and AQVT algorithm to reduce packet loss rate on the vehicle network.
